REMARKS 



The specification in the above referenced application has been amended to incorporate 
the continuity information and correct minor typographical errors. Claim 20 has been amended 
to correct a minor typographical error. The abstract from the international application has been 
added. No new matter has been added. The attached substitute specification contains no new 
matter. Entry of this amendment is respectfully requested. 



Respectfully submitted, 




Stephen A. Becker 
Registration No. 26,527 



OTT WILL & EMERY LLP 



600 13 lh Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 SAB:aem 
Facsimile: 202.756.8087 
Date: January 17, 2006 



Please recognize our Customer No. 20277 
as our correspondence address. 



- 16- 




Description 

NEEDLE POINTER TYPE METER 
Technical Field 

[0001] The present invention relates to a needle pointer type 
meter mounted on a vehicle including an automobile as a typical 
example, and more particularly to a needle pointer type meter 
having a through- vision section which is formed by a penetrating 
portion or a transparent portion and is disposed in the central 
region of an index plate containing the virtual rotation center 
of a needle pointer. In this needle pointer type meter 

(hereinafter referred to as centerless needle pointer type meter 
for the sake of convenience) , a display device such as liquid 
crystal display device disposed at the back of the index plate 
is visually recognized through the through- vision section, and 
display using the needle pointer is provided on the outer 
periphery of the through- vision section. 
Background Art 

[0002] A centerless needle pointer type meter has been 
disclosed in Patent Reference No. 1, for example. This needle 
pointer type meter includes: an annular index plate having a 
through-hole -shaped through- vision section in its central 
region; a display device including a liquid crystal panel which 
faces to the through-vision section of the index plate; a ring- 
shaped rotary body (movable body) which is interposed between 
the display device and the index plate and has a penetrating 
portion corresponding to the through-vision section; a needle 
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pointer attached to the rotary body through the inner edge of 
the through-vision section to extend onto the index plate; and a 
drive device disposed at a position other than the through- 
vision section to rotate the rotary body. The needle pointer 
extending onto the index plate rotates in accordance with the 
rotation of the rotary body which is rotated by the drive 
device . 

Patent Reference No. 1: JP-A-2000-131099 

[0003] Another centerless needle pointer type meter whose 
needle pointer emits light is also known. According to Patent 
Reference No. 2, for example, a needle pointer and a light 
source including a light -emitting diode for illuminating the 
needle pointer are mounted on a rotary body formed by a 
transparent circular plate through which a display device can be 
visually recognized. Electric power is supplied to the light 
source using a belt -shaped flexible conductor (FPC) disposed at 
the back of the rotary body. In this structure, the flexible 
conductor is curved concentrically with the rotary body and has 
a 180-degree folded portion. The 180-degree folded portion 
shifts in accordance with the movement of the rotary body. 
Patent Reference No. 2: JP-A-2000-186948 
Disclosure of the Invention 
Problems that the Invention is to Solve 

[0004] In the needle pointer type meter disclosed in Patent 
reference No. 2 provided with the needle pointer which emits 
light, however, since the 180-degree folded portion of the 
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flexible conductor shifts in accordance with the movement of the 
needle pointer, stress generated due to the movement of the 
needle pointer is always applied to the flexible conductor, 
which lowers the reliability. Moreover, in the structure using 
the flexible conductor, since the flexible conductor needs to be 
wound around areas other than the position of the display 
device, the size of the display device is limited. 

Accordingly, it is an object of the invention to provide a 
needle pointer type meter capable of solving the above problems 
and increasing its reliability. 
Means for Solving the Problems 

[0005] A needle pointer type meter according to the invention 
includes: an index plate having a first through-vision section 
and indexes surrounding the first through-vision section; a 
movable body having a second through- vision section; a drive 
device for moving the movable body; a needle pointer which is 
attached to the movable body and moves along the indexes around 
the first through-vision section; a light source for 
illuminating the needle pointer; and a display device for 
displaying predetermined information to an observer through the 
first and second through-vision sections. The needle pointer 
type meter is characterized by having one of the following 
structures a) through d) . 

a) The light source is formed by a plurality of light sources 
disposed at certain intervals along the movement route of the 
needle pointer, and the needle pointer is made of light- 
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transmissive material which receives light from a given light 
source of the plural light sources in accordance with the 
movement of the needle pointer so that the needle pointer can 
emit light. 

b) The light source is formed by a belt -shaped planar light - 
emitting body disposed along the movement route of the needle 
pointer, and the needle pointer is made of light- transmissive 
material which receives light from a particular light-emitting 
region of the light source in accordance with the movement of 
the needle pointer so that the needle pointer can emit light. 

c) The light source is formed by a pipe-shaped light-emitting 
body disposed along the movement route of the needle pointer, 
and the needle pointer is made of light- transmissive material 
which receives light from a particular light-emitting region of 
the light source in accordance with the movement of the needle 
pointer so that the needle pointer can emit light. 

d) Illumination means is formed by a light transmissive body 
disposed along the movement route of the needle pointer and a 
light source for supplying light such that the light 
transmissive body can emit light, and the needle pointer is made 
of light- transmissive material which receives light from a 
particular light-emitting region of the light transmissive body 
in accordance with the movement of the needle pointer so that 
the needle pointer can emit light. 

[0006] A needle pointer type meter according to the invention 
includes: an index plate having a first through-vision section 
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and indexes surrounding the first through-vision section; a 
movable body which has a second through-vision section 
corresponding to the first through- vision section; a drive 
device for moving the movable body; a needle pointer which is 
attached to the movable body and moves along the indexes around 
the first through-vision section; a light source for 
illuminating the needle pointer; and a display device for 
displaying predetermined information to an observer through the 
first and second through-vision sections. The needle pointer 
type meter is characterized in that the light source is formed 
by a plurality of light sources disposed at certain intervals 
along the movement route of the needle pointer, and that the 
needle pointer is made of light- transmissive material which 
receives light from a given light source of the plural light 
sources in accordance with the movement of the needle pointer so 
that the needle pointer can emit light. 

[0007] A needle pointer type meter according to the invention 
includes: an index plate having a first through-vision section 
and indexes surrounding the first through- vision section; a 
movable body which has a second through-vision section 
corresponding to the first through- vision section; a drive 
device for moving the movable body; a needle pointer which is 
attached to the movable body and moves along the indexes around 
the first through-vision section; a light source for 
illuminating the needle pointer; and a display device for 
displaying predetermined information to an observer through the 
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first and second through-vision sections. The needle pointer 
type meter is characterized in that the light source is formed 
by a belt-shaped planar light-emitting body disposed along the 
movement route of the needle pointer, and that the needle 
pointer is made of light-transmissive material which receives 
light from a particular light-emitting region of the light 
source in accordance with the movement of the needle pointer so 
that the needle pointer can emit light. 

[0008] A needle pointer type meter according to the invention 
includes: an index plate having a first through-vision section 
and indexes surrounding the first through-vision section; a 
movable body which has a second through-vision section 
corresponding to the first through- vision section; a drive 
device for moving the movable body; a needle pointer which is 
attached to the movable body and moves along the indexes around 
the first through-vision section; a light source for 
illuminating the needle pointer; and a display device for 
displaying predetermined information to an observer through the 
first and second through-vision sections. The needle pointer 
type meter is characterized in that the light source is formed 
by a pipe-shaped light-emitting body disposed along the movement 
route of the needle pointer, and that the needle pointer is made 
of light-transmissive material which receives light from a 
particular light-emitting region of the light source in 
accordance with the movement of the needle pointer so that the 
needle pointer can emit light. 
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[0009] A needle pointer type meter according to the invention 
includes: an index plate having a first through-vision section 
and indexes surrounding the first through-vision section; a 
movable body which has a second through-vision section 
corresponding to the first through- vision section; a drive 
device for moving the movable body; a needle pointer which is 
attached to the movable body and moves along the indexes around 
the first through-vision section; illumination means for 
illuminating the needle pointer; and a display device for 
displaying predetermined information to an observer through the 
first and second through-vision sections. The needle pointer 
type meter is characterized in that the illumination means 
having is formed by a light transmissive body disposed along the 
movement route of the needle pointer and a light source for 
supplying light such that the light transmissive body can emit 
light, and that the needle pointer is made of light- transmissive 
material which receives light from a particular light-emitting 
region of the light transmissive body in accordance with the 
movement of the needle pointer so that the needle pointer can 
emit light. 

[0010] A needle pointer type meter according to the invention 
is characterized by including the following structures. The 
first through-vision section is formed by a penetrating portion. 
The plural light sources are disposed on the outer periphery of 
the indexes and at inner positions from the surface of the index 
plate such that respective light-emitting portions of the light 
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sources face to the first through-vision section. The needle 
pointer has a light introduction portion which extends between 
the light sources and the first through-vision section along the 
back surface of the index plate to introduce light emitted from 
the light sources toward the first through-vision section, an 
indicator which extends between the first through-vision section 
and the light sources along the front surface of the index plate 
to indicate the indexes, and an intermediate portion which 
connects the indicator and the light introduction portion on the 
first through-vision section side and introduces light coming 
from the light introduction portion to the indicator so that the 
indicator can emit light. 

[0011] A needle pointer type meter according to the invention 
is characterized by including the following structures. The 
first through-vision section is formed by a penetrating portion. 
The light source is disposed on the outer periphery of the 
indexes and at an inner position from the surface of the index 
plate such that the light-emitting region of the light source 
faces to the first through-vision section. The needle pointer 
has a light introduction portion which extends between the light 
source and the first through -vis ion section along the back 
surface of the index plate to introduce light emitted from the 
light source toward the first through-vision section, an 
indicator which extends between the first through-vision section 
and the light source along the front surface of the index plate 
to indicate the indexes, and an intermediate portion which 
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connects the indicator and the light introduction portion on the 
first through-vision section side and introduces light coming 
from the light introduction portion to the indicator so that the 
indicator can emit light. 

[0012] A needle pointer type meter according to the invention 
is characterized by including the following structures. The 
first through-vision section is formed by a penetrating portion. 
The light transmissive body is disposed on the outer periphery 
of the indexes and at an inner position from the surface of the 
index plate such that a light supplying portion for supplying 
light to the needle pointer faces to the first through-vision 
section. The needle pointer has a light introduction portion 
which extends between the light transmissive body and the first 
through-vision section along the back surface of the index plate 
to introduce light emitted from the light supplying portion of 
the light transmissive body toward the first through-vision 
section, an indicator which extends between the first through- 
vision section and the light transmissive body along the front 
surface of the index plate to indicate the indexes, and an 
intermediate portion which connects the indicator and the light 
introduction portion on the first through-vision section side 
and introduces light coming from the light introduction portion 
to the indicator so that the indicator can emit light. 

[0013] A needle pointer type meter according to the invention 
is characterized in that the light introduction portion extends 
from the intermediate portion forming a sector. 
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[0014] A needle pointer type meter according to the invention 
is characterized by including the following structures. A light 
introduction plate is disposed between the light introduction 
portion and the index plate or the indexes. The light-emitting 
portion of the light source is opposed to both the outer 
peripheral sides of the light introduction plate and the light 
introduction portion. Light emitted from the light source is 
introduced through the respective outer peripheral sides into 
the light introduction plate and the light introduction portion 
so that the indicator and the indexes can emit light. 

[0015] A needle pointer type meter according to the invention 
is characterized by including the following structures. A light 
introduction plate is disposed between the light introduction 
portion and the index plate or the indexes. The light-emitting 
region of the light source is opposed to both the outer 
peripheral sides of the light introduction plate and the light 
introduction portion. Light emitted from the light source is 
introduced through the respective outer peripheral sides into 
the light introduction plate and the light introduction portion 
so that the indicator and the indexes can emit light. 

[0016] A needle pointer type meter according to the invention 
is characterized by including the following structures. A light 
introduction plate is disposed between the light introduction 
portion and the index plate or the indexes. The light supplying 
portion of the light transmissive body is opposed to both the 
outer peripheral sides of the light introduction plate and the 
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light introduction portion. Light coming from the light 
transmissive body is introduced through the respective outer 
peripheral sides into the light introduction plate and the light 
introduction portion so that the indicator and the indexes can 
emit light. 

[0017] A needle pointer type meter according to the invention 
is characterized by including the following structures. A light 
introduction plate is disposed between the light introduction 
portion and the index plate or the indexes. The light source is 
opposed to the outer peripheral side of the light introduction 
portion, and light emitted from the light source is introduced 
through the outer peripheral side of the light introduction 
portion so that the indicator can emit light. A plurality of 
index light sources which are disposed at certain intervals in 
such positions that respective light emitting portions of the 
index light sources face to the first through-vision section are 
opposed to the outer peripheral side of the light introduction 
plate. Light emitted from the index light sources is introduced 
through the outer peripheral side of the light introduction 
plate so that the indexes can emit light. 

[0018] A needle pointer type meter according to the invention 
is characterized by including the following structures. A light 
introduction plate is disposed between the light introduction 
portion and the index plate or the indexes. The light source is 
opposed to the outer peripheral side of the light introduction 
portion, and light emitted from the light source is introduced 
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through the outer peripheral side of the light introduction 
portion so that the indicator can emit light. An index light 
source formed by a belt -shaped planar light -emitting body- 
disposed in such a position that a light-emitting region of the 
index light source faces to the first through-vision section is 
opposed to the outer peripheral side of the light introduction 
plate. Light emitted from the index light source is introduced 
through the outer peripheral side of the light introduction 
plate so that the indexes can emit light. 

[0019] A needle pointer type meter according to the invention 
is characterized by including the following structures. A light 
introduction plate is disposed between the light introduction 
portion and the index plate or the indexes. The light source is 
opposed to the outer peripheral side of the light introduction 
portion, and light emitted from the light source is introduced 
through the outer peripheral side of the light introduction 
portion so that the indicator can emit light. An index light 
source formed by a pipe-shaped light-emitting body disposed in 
such a position that a light-emitting region of the index light 
source faces to the first through-vision section is opposed to 
the outer peripheral side of the light introduction plate. 
Light emitted from the index light source is introduced through 
the outer peripheral side of the light introduction plate so 
that the indexes can emit light. 
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[0020] A needle pointer type meter according to the invention 
is characterized by including the following structures. The 
light transmissive body is formed by a circular-arc-shaped flat 
plate extending along the movement route of the needle pointer. 
The light source is opposed to the inner or outer peripheral 
edge of the circular-arc-shaped flat plate. 

[0021] A needle pointer type meter according to the invention 
is characterized by including the following structures. The 
light transmissive body has a circular-arc-shaped flat plate 
portion extending along the movement route of the needle 
pointer, and a pipe -shaped portion extending in a direction 
different from that of the flat plate portion. The light source 
is opposed to the pipe- shaped portion. 

[0022] A needle pointer type meter according to the invention 
is characterized in that a condensing section for condensing 
light emitted from the light source is provided on the 
transmissive body at the position opposed to the light source. 

[0023] A needle pointer type meter according to the invention 
is characterized in that the light source is supported by a 
belt- shaped flexible conductor. 

[0024] A needle pointer type meter according to the invention 
is characterized in that the light source and the index plate 
light source are supported by a common belt -shaped flexible 
conductor . 
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[0025] A needle pointer type meter according to the invention 
is characterized in that the movable body is a gear wheel which 
is rotated by the drive device. 

[0026] A needle pointer type meter according to the invention 
is characterized in that the movable body is a belt -shaped body 
which is moved in the longitudinal direction by the drive 
device . 

Advantage of the Invention 

[0027] The needle pointer type meter according to the invention 
is capable of achieving the initial object of the invention and 
increasing its reliability. 
Brief Description of the Drawings 

[0028] 

[Fig. 1] Fig. 1 is a front view of a needle pointer type 
meter in a first embodiment according to the invention. 

[Fig. 2] Fig. 2 is a cross-sectional view of the needle 
pointer type meter taken along a line A-A in Fig. 1. 

[Fig. 3] Fig. 3 is a front view of the needle pointer type 
meter shown in Fig. 1 from which an index plate is removed. 

[Fig. 4] Fig. 4 is a perspective view illustrating a main 
part of a needle pointer used in the first embodiment. 

[Fig. 5] Fig. 5 is a front view illustrating a main part 
of light sources used in the first embodiment. 

[Fig. 6] Fig. 6 is a cross-sectional view of a main part 
of a needle pointer type meter in a second embodiment according 
to the invention. 
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[Fig. 7] Fig. 7 is a plan view illustrating a main part of 
a needle pointer type meter in a third embodiment according to 
the invention. 

[Fig. 8] Fig. 8 is a cross-sectional view illustrating a 
main part of a needle pointer type meter in a fourth embodiment 
according to the invention. 

[Fig. 9] Fig. 9 is a cross - sectional view illustrating a 
main part of a needle pointer type meter in a fifth embodiment 
according to the invention. 

[Fig. 10] Fig. 10 is a cross-sectional view illustrating a 
main part of a needle pointer type meter in a sixth embodiment 
according to the invention. 

[Fig. 11] Fig. 11 is a cross- sect ional view illustrating a 
main part of a needle pointer type meter in a seventh embodiment 
according to the invention. 

[Fig. 12] Fig. 12 is a cross- sectional view illustrating a 
main part of a needle pointer type meter in an eighth embodiment 
according to the invention. 

[Fig. 13] Fig. 13 is a plan view of a light transmissive 
body used in the eighth embodiment . 

[Fig. 14] Fig. 14 is a plan view illustrating a main part 
of a light transmissive body in a ninth embodiment according to 
the invention. 

[Fig. 15] Fig. 15 is a front view illustrating a main part 
of a needle pointer type meter in a tenth embodiment according 
to the invention. 
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[Fig. 16] Fig. 16 is a cross- sectional view of the needle 
pointer type meter taken along a line B-B in Fig. lj> [[16]] . 

[Fig. 17] Fig. 17 is a cross-sectional view illustrating a 
main part of a modified example of a light transmissive body 100 
in an eleventh embodiment according to the invention. 
Description of Reference Numerals and Signs 
[0029] 

1 index plate 

2 light introduction plate 

3 rotary body (movable body) 

4 needle pointer 

5 supporting body 

6 drive device 

7 display device 

8 circuit board 

9 belt -shaped conductor (movable body) 

11 first through-vision section 

12 index 

22 outer peripheral side 

31 second through- vision section 

43 light introduction portion 

44 indicator 

45 intermediate portion 

46 light receiving surface (outer peripheral side) 
100 light transmissive body 
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101 


inner peripheral side wall 


102 


open end 


103 


outer peripheral side wall 


104 


reflection wall 


111 


light transmissive body light receiving portion 


112 


light transmissive body illuminating portion 


113 


light condensing section 


114 


flat plate portion 


115 


pipe-shaped portion 


B 


belt 


L 


light source 


LB 


light source board 


LI 


first light source (index light source) 


L2 


second light source 


LF 


light-emitting portion 


LR 


light- emitting region 


LM 


illumination means 


Best 


Mode for Carrying Out the Invention 



[0030] Described below with reference to the appended drawings 
are needle pointer type meters in several embodiments according 
to the invention. Figs. 1 through 5 illustrate a needle pointer 
type meter in a first embodiment according to the invention, 
wherein: Fig. 1 is a front view of a needle pointer type meter 
in this embodiment; Fig. 2 is a cross-sectional view of the 
needle pointer type meter taken along a line A- A in Fig. 1; Fig. 
3 is a front view of the needle pointer type meter shown in Fig. 

- 17- 



Marked-up Copy 

1 from which an index plate is removed; Fig. 4 is a perspective 
view illustrating a main part of a needle pointer used in this 
embodiment; and Fig. 5 is a front view illustrating a main part 
of light sources used in this embodiment. 

[0031] As illustrated in Figs. 1 and 2, the needle pointer type 
meter in this embodiment includes: an index plate 1; a light 
introduction plate 2 disposed at the back of the index plate 1; 
a rotary body (movable body) 3 disposed at the back of the light 
introduction plate 2; a needle pointer 4 attached to the rotary 
body 3; a supporting body 5 for supporting the rotary body 3 
such that the rotary body 3 can rotate; a drive device 6 for 
rotating the rotary body 3; a display device 7 for displaying 
predetermined information to an observer; a circuit board 8 
disposed at the back of the display device 7; first light 
sources (index light source) LI for illuminating the index plate 
1; and second light sources (needle pointer light source) L2 for 
illuminating the needle pointer 4 . 

[0032] The index plate 1 is formed by a substantially annular 
plate material having a round through hole (penetrating 
portion) , for example, which constitutes a first through-vision 
section 11. Indexes 12 such as characters and graduations are 
arranged to form a circular arc around the first through -vis ion 
section 11 along the movement route of the needle pointer 4. 
The indexes 12 and a base portion 14 as a background are formed 
by screen printing or other methods on a base material 13 which 
is formed by a substantially annular light- transmissive 

- 18- 



Marked-up Copy 

synthetic resin plate so that the indexes 12 can transmit light 
and the background can block light. 

[0033] The light introduction plate 2 is formed by a light- 
transmissive synthetic resin plate which is superposed on the 
back of the index plate 1. The light introduction plate 2 has a 
through hole 21 corresponding to the first through-vision 
section 11. An outer peripheral side 22 of the light 
introduction plate 2 is opposed to the first light sources LI 
which will be described in detail later, and light coming from 
the light sources LI is introduced through the outer peripheral 
side 22 to illuminate the indexes 12 of the index plate 1 from 
the rear. While the light introduction plate 2 is provided 
separately from the index plate 1 and the outer peripheral side 
22 of the light introduction plate 2 faces to the first light 
sources LI in this embodiment, the indexes 12 may be screen- 
printed on the front surface of the light introduction plate 2 
so that the index plate 1 can be eliminated or can be used as a 
base material for the index plate 1. In this case, the light 
introduction plate 2 is interposed between the indexes 12 and a 
light introduction portion of the needle pointer 4, which 
portion will be described later. 

[0034] The rotary body 3 is formed by a substantially annular 
synthetic resin plate material having a second through-vision 
section 31. The second through-vision section 31 is defined by 
a through hole corresponding to the first through-vision section 
11 and the through hole 21 of the light introduction plate 2. A 
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gear section 32 formed on the outer periphery of the rotary body 
3 engages with a driving gear of the drive device 6, which gear 
will be described later. Thus, the rotary body 3 in this 
embodiment functions as a gear wheel. 

[0035] As illustrated in Fig. 2, the needle pointer 4 includes: 
a light transmissive body 41 made of light- transmissive 
synthetic resin (light-transmissive material) , for example, 
which has a substantial U-shaped cross section; and a cover 42 
which is made of light-blocking synthetic resin to cover a 
desired portion of the light transmissive body 41. 

[0036] The light transmissive body 41 includes: a light 
introduction portion 43 which extends between the second light 
sources L2 which will be described in detail later and the first 
through-vision section 11 along the back surface of the index 
plate 1 (light introduction plate 2) to introduce light coming 
from the second light sources L2 toward the first through-vision 
section 11; an indicator 44 which extends between the first 
through-vision section 11 and the second light sources L2 along 
the front surface of the index plate 1 to indicate the indexes 
12; and an intermediate portion 45 which connects the indicator 
44 and the light introduction portion 43 on the first through- 
vision section 11 side and introduces light coming from the 
light introduction portion 43 to the indicator 44 so that the 
indicator 44 can emit light. 

[0037] As illustrated in Fig. 4 in detail, the light 
introduction portion 43 extends from the intermediate portion 45 
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toward the second light sources L2 forming a sector. A light 
receiving surface 4 6 for introducing light coming from the 
second light sources L2 toward the inside of the light 
introduction portion 43 is formed on the outer peripheral side 
of the light introduction portion 4 3 in a position corresponding 
to (opposed to) the second light sources L2 . The light 
receiving surface 46 is provided on a circular-arc surface 
extending in the shape of sector. 

[0038] The indicator 44 linearly extends from the inner edge of 
the first through-vision section 11 toward the indexes 12. Not- 
shown hot -stamp layers such as a coloring layer and a reflection 
layer are provided on the front surface or back surface of the 
indicator 44 . 

[0039] The intermediate portion 45 extends frontward from the 
end of the light introduction portion 43 on the first through- 
vision 11 side, through the inner edge of the first through- 
vision section 11, toward the end of the indicator 44 on the 
first through-vision 11 side. A first reflection surface 47 for 
reflecting light coming from the light introduction portion 43 
toward the intermediate portion 45 is formed at a connecting 
position between the intermediate portion 45 and the light 
introduction portion 43 . A second reflection surface 48 for 
reflecting light coming from the intermediate portion 45 toward 
the tip of the indicator 44 is formed at a connecting position 
between the intermediate portion 45 and the indicator 44. 
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[0040] The cover 42 is fixed to the light transmissive body 41 
in such a position as to cover the area from the end of the 
indicator 44 on the first through-vision section 11 side to the 
periphery of the intermediate portion 45. 

[0041] In this embodiment, a part of the back surface of the 
light introduction portion 43 is fixed to the rotary body 3 so 
that the needle pointer 4 can move on the index plate 1 along 
the indexes 12 in accordance with the rotation of the rotary 
body 3 . 

[0042] The supporting body 5 is formed by a substantially 
annular synthetic resin component having a through hole 51 
corresponding to the first and second through-vision sections 11 
and 31 and the through hole 21. The supporting body 5 has a 
concave 52 which accommodates and supports the rotary body 3 
such that the rotary body 3 can rotate. The concave 52 has an 
inner annular projection 53 and an outer annular projection 54. 
The first and second light sources LI and L2 are disposed on the 
inner surface of the outer annular projection 54. 

[0043] The drive device 6 is constituted by a stepping motor or 
a cross coil type movement, for example, and is disposed on the 
circuit board 8 outside the first and second through-vision 
sections 11 and 31 (on the outer periphery side of the rotary 
body 3) . A driving gear 62 for engaging with the gear section 
32 of the rotary 3 is fixed to a rotary shaft 61 of the drive 
device 6. The drive device 6 rotates the gear section 32 
engaging with the driving gear 62 in accordance with the 
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measurement so that the needle pointer 4 fixed to the rotary- 
body 3 can provide indication on the index plate 1. A notch for 
connecting the gear section 3 2 of the rotary body 3 and the 
driving gear 62 is formed on the supporting body 5 at a position 
corresponding to the connection between the gear section 32 and 
the driving gear 62 . 

[0044] The first and second light sources LI and L2 are formed 
by chip type light-emitting diodes to be mounted on a surface, 
and the plural diodes of the first and second light sources LI 
and L2 arranged in rows are attached to and supported by a 
common belt -shaped flexible conductor (for example, FPC: 
flexible print circuit) 9. A not-shown copper foil pattern for 
supplying electric power to the first and second light sources 
LI and L2 is provided on the belt-shaped conductor 9. The first 
and second light sources LI and L2 are mounted on the copper 
foil pattern. 

[0045] As illustrated in Fig. 5, the plural first light sources 
LI and second light sources L2 are disposed in rows on the belt- 
shaped conductor 9 such that the first and second light sources 
LI and L2 are in parallel with each other with a fixed clearance 
interposed therebetween. While attached to the supporting body 
5, the first light sources LI are located on the outer periphery 

(outside) of the indexes 12 and at inner positions from the 
surface of the index plate 1 such that respective light emitting 
portions LF of the first light sources LI face to the first 
through-vision section 11 side, or more specifically to a 
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movement center C of the needle pointer 4 (see Fig. 3) . In this 
arrangement, since the light emitting portions Lf are opposed to 
the outer peripheral side 22 of the light introduction plate 2, 
light can be supplied into the light introduction plate 2 
through the outer peripheral side 22. Thus, the first light 
sources LI function as an index light source for illuminating 
the indexes 12 of the index plate 1. Similarly to the first 
light sources LI, the second light sources L2 are positioned 
outside the indexes 12 and at inner positions from the surface 
of the index plate 1 (and the first light sources LI) such that 
the respective light emitting portions LF of the second light 
sources L2 face to the first through-vision section 11 side, or 
more specifically to the movement center C of the needle pointer 
4 (see Fig. 3). In this arrangement, since the light emitting 
portions Lf are opposed to the light receiving surface (outer 
peripheral side) 46 of the light introduction portion 43 of the 
needle pointer 4, light can be supplied into the light 
introduction portion 43 through the light receiving surface 46. 
Thus, the second light sources L2 function as a needle pointer 
light source for illuminating the indicator 44. 

[0046] In this structure, the light introduction plate 2 which 
receives the entire light from the first light sources LI always 
illuminates the indexes 12. As for the needle pointer 4, the 
light receiving surface 46 comes to be opposed to a part of the 
plural light sources L2 (a given light source L2) in accordance 
with the position of the needle pointer 4 which are rotating, 
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and light coming from the part of the plural light sources L2 is 
introduced into the light transmissive body 41 so that the 
indicator 44 can emit light. 

[0047] The display device 8 [ [7] ] is produced by incorporating 
a display panel constituted by TFT (thin-film transistor) type 
liquid crystal display elements or organic electric-field light- 
emitting elements, for example, into a frame body. The display 
device 7 is disposed on the circuit board 9 such that the 
display surface of the display panel faces to the first and 
second through-vision sections 11 and 31. Any information can 
be displayed on the display device 8, examples of which involve 
travel distance information, navigation information, shift 
position information, outside temperature information, and other 
various picture information. 

[0048] The circuit board 1 is a hard circuit board on which a 
not -shown drive control circuit for controlling the operations 
of the drive device 6, the display device 7, and the respective 
light sources LI and L2 is provided. 

[0049] As described above, the needle pointer type meter in 
this embodiment includes: the index plate 1 which has the first 
through-vision section 11 and the indexes 12 surrounding the 
first through-vision section 11; the rotary body 3 which has the 
second through- vision section 31 corresponding to the first 
through-vision section 11; the drive device 6 for moving the 
rotary body 3; the needle pointer 4 which is attached to the 
rotary body 3 and moves along the indexes [[13]] .12 around the 
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circumference of the first through-vision section 11; the light 
sources L2 for illuminating the needle pointer 4; and the 
display device 7 for displaying predetermined information to the 
observer through the first and second through-vision sections 11 
and 31. The plural light sources L2 are disposed at certain 
intervals along the movement route of the needle pointer 4. The 
needle pointer 4 is made of a light- transmissive material which 
emits light when receiving light coming from a given light 
source L2 of the plural light sources L2 in accordance with the 
movement of the needle pointer 4. In this structure, since the 
light source energizing route does not move, the light source 
energizing components does not receive stress caused due to the 
movement of the needle pointer. Thus, the reliability is 
enhanced. Moreover, the condition where the light source 
energizing components become an obstacle in the component layout 
can be prevented, which increases design freedom. 

[0050] In this embodiment, the following structure is employed. 
The through-vision section 11 is formed by a penetrating 
portion. The plural light sources L.2 are located on the outer 
periphery of the indexes 12 and at inner positions from the 
surface of the index plate 1 such that the respective light 
emitting portions LF of the second light sources L»2 face to the 
first through-vision section 11 side. The needle pointer 4 
includes: the light introduction portion 43 which extends 
between the light sources L.2 and the first through- vision 
section 11 along the back surface of the index plate 1 to 
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introduce light coming from the light sources L2 toward the 
first through-vision section 11; the indicator 44 which extends 
between the first through-vision section 11 and the light 
sources L2 along the front surface of the index plate 1 to 
indicate the indexes 12; and the intermediate portion 4 5 which 
connects the indicator 44 and the light introduction portion 43 
on the first through- vision section 11 side and introduces light 
coming from the light introduction portion 43 to the indicator 
44 so that the indicator 44 can emit light. In this structure, 
since the needle pointer 4 can emit light while securing the 
size of the first through-vision section 11, lowering of 
displaying quality can be prevented. 

[0051] In this embodiment, the light introduction portion 43 
extends from the intermediate portion 4 5 forming a sector, which 
enlarges the area of the light receiving surface 46. 
Accordingly, the illumination efficiency can be increased. 

[0052] In this embodiment, the following structure is employed. 
The light introduction plate 2 is disposed between the light 
introduction portion 43 and the index plate 1. The light 
sources L2 are opposed to the outer peripheral side (light 
receiving surface) 46 of the light introduction portion 43. 
Light emitted from the light sources L2 is introduced through 
the outer peripheral side 46 so that the indicator 44 can emit 
light. The plural index light sources LI, which are disposed at 
certain intervals in such positions that the respective light 
emitting portions LF face to the first index through - vi s i on 
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section 11, are opposed to the outer peripheral side 22 of the 
light introduction plate 2. Light coming from the index light 
sources LI is introduced through the outer peripheral side 22 of 
the light introduction plate 2 so that the indexes 12 can emit 
light. In this structure, the indexes 12 as well as the needle 
pointer 4 can be illuminated while securing the size of the 
first through-vision section 11. 

[0053] In this embodiment, the light sources L2 are disposed on 
the belt-shaped flexible conductor 9. Therefore, the respective 
light emitting portions LF of the light sources L2 can be easily 
disposed in such positions as to face to the first through- 
vision section 11, which enhances the working efficiency in 
assembling . 

[0054] In this embodiment, the light sources L2 and the index 
plate light sources LI are supported on the common belt-shaped 
flexible conductor 9. Since the number of the components is 
reduced, the working efficiency in assembling can be increased. 

[0055] In this embodiment, the movable body is formed by the 
rotary body 3 which is the gear wheel rotated by the drive 
device 6 . This structure reduces friction caused during 
movement of the needle pointer 4 positioned on the circumference 
of the first through- vision section 11 using the drive device 6. 

[0056] Fig. 6 is a cross - sect ional view illustrating a main 
part of a second embodiment according to the invention. In this 
embodiment, the index light source and the needle pointer light 
source are not separately provided. 
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[0057] In this embodiment, more specifically, light sources L 
arranged in a single row are opposed to both the light receiving 
portion [[43]] £6 as the outer peripheral side of the light 
introduction portion 43 and the outer peripheral side 22 of the 
light introduction plate 2. Light coming from the light sources 
L is introduced through the respective outer peripheral sides 22 
and [ [43] ] 46^ into both the light introduction portion [ [34] ] 4^3 
and the light introduction plate 2 such that the indicator 44 
and the indexes 12 can emit light. In this structure, since the 
number of the light sources is decreased, cost reduction can be 
achieved . 

[0058] Fig. 7 is a orooo sectional plain view illustrating a 
main part of a third embodiment according to the invention. In 
this embodiment, a belt -shaped body which shifts in the 
longitudinal direction is used as the rotary body in lieu of the 
rotary body (movable body) 3 as the gear wheel . 

[0059] In this embodiment, more specifically, the rotary body 
for shifting the needle pointer 4 is replaced with a flexible 
belt B, for example. A plurality of not-shown concave and 
convex teeth are formed on the belt B. The concave and convex 
teeth engage with the driving gear 62 of the drive device 6. 
The belt B shifts in the longitudinal direction along a guide G 
and a follower roller in accordance with the rotation of the 
driving gear 62 such that the needle pointer 4 attached to the 
belt B can move on the not -shown index plate. The structures of 
the needle pointer 4 and the light sources L are similar to 
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those in the first and second embodiments, but in this 
embodiment the second through-vision section is produced by 
attaching the belt B in the shape of a loop. The belt -shaped 
body is not limited to a belt, but may be made of other 
materials such as wire as long as they are flexible. 
[0060] Fig. 8 is a cross-sectional view illustrating a main 
part of a fourth embodiment according to the invention. In this 
embodiment, the light source L is formed by a belt- shaped planar 
light-emitting body. 

[0061] More specifically, the light source L is constituted by 
EL (electro luminescence) , for example, which extends along the 
movement route of the needle pointer 4. A circular-arc-shaped 
light-emitting region LR of the light source L is disposed in 
such a position as to face to the first through-vision section 
11. The light introduction portion 43 of the needle pointer 4 
receives light from a particular region of the light-emitting 
region LR which emits light from its plane in accordance with 
the movement of the needle pointer 4, so that the needle pointer 
4 can emit light. The light coming from the light source L is 
also introduced through the outer peripheral side 2 2 into the 
light introduction plate 2 so that the indexes [[13]] ±2_ can be 
illuminated through the light introduction plate 2. 

[0062] In the fourth embodiment, the same advantages as those 
in the first and second embodiments can be offered. 

[0063] Fig. 9 is a cross - sectional view illustrating a main 
part of a fifth embodiment according to the invention. In this 
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embodiment, the belt-shaped light source L is separated into the 
first light source (index light source) LI and the second light 
source (needle pointer light source) L2 . 

[0064] In the fourth fifth embodiment, the same advantages as 
those in the first embodiment can be offered. 

[0065] Fig. 10 is a cross- sectional view illustrating a main 
part of a sixth embodiment according to the invention. In this 
embodiment, the light source L is constituted by a tube-shaped 
light-emitting body. 

[0066] More specifically, the light source L is formed by a 
discharge tube such as CCT and CFL, for example, which extends 
along the movement route of the needle pointer 4 . The circular- 
arc-shaped light-emitting region LR of the light source L is 
disposed in such a position as to face to the first through- 
vision section 11. The light introduction portion 43 of the 
needle pointer 4 receives light from a particular region of the 
light-emitting region LR which linearly emits light in 
accordance with the movement of the needle pointer 4, so that 
the needle pointer 4 can emit light. The light coming from the 
light source L is also introduced through the outer peripheral 
side 22 into the light introduction plate 2 so that the indexes 

[ [13] ] 12_ can be illuminated through the light introduction 
plate 2 . 

[0067] In the sixth embodiment, the same advantages as those in 
the first, second and fourth embodiments can be offered. 
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[0068] Fig. 11 is a cross- sectional view illustrating a main 
part of a seventh embodiment according to the invention. In 
this embodiment, the tube- shaped light source L is separated 
into the first light source LI (for the index) and the second 
light source L2 (for the needle pointer) . 

[00 69] In the seventh embodiment, the same advantages as those 
in the first and fourth embodiments can be offered. 

[0070] Figs. 12 and 13 is a cross- sectional view illustrating a 
main part and a front view illustrating a light transmissive 
body in an eighth embodiment according to the invention. In 
this embodiment, illumination means LM for illuminating the 
needle pointer 4 is constituted by the light sources L formed by 
light-emitting diode, for example, and the light transmissive 
body 10 0. 

[0071] More specifically, the light transmissive body 100 is 
made of substantially colorless and transparent synthetic resin, 
and has a circular arc shape extending along the movement route 
of the needle pointer 4. An inner peripheral side wall 101 of 
the light transmissive body 100 is opposed to the outer 
peripheral sides 22 and 46 of the light introduction plate 2 and 
the needle pointer 4, respectively. As illustrated in Fig. 13, 
the light sources L are disposed close to open ends 102 of the 
light transmissive body 100 . Light coming from the light 
sources L is introduced through the open ends 102 into the light 
transmissive body 100 so that the light transmissive body 100 
can emit light. The light introduced through the open ends 102 
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into the light transmissive body 100 is reflected by an outer 
peripheral side wall 103 toward the inner peripheral side wall 
101, and then is introduced through the inner peripheral side 
wall 101 into the light introduction plate 2 and the needle 
pointer 4 so that the indexes [ [13] ] 12_ and the indicator 44 can 
be illuminated. In this structure, therefore, the inner 
peripheral side wall 101 functions as a light supplying portion. 
In the eighth embodiment, the same advantages as those in the 
first, second, fourth and sixth embodiments can be offered. 
[0072] Fig. 14 is a plan view illustrating a main part of a 
light transmissive body in a modified example in a ninth 
embodiment according to the invention. 

[0073] The light transmissive body 100 in this embodiment has a 
plurality of step-shaped reflection walls 104 on its outer 
peripheral wall surface. In this structure, introduced light 
can be efficiently reflected by the respective reflection walls 
104 toward the first through- vision section 11. 

[0074] Figs. 15 and 16 illustrate a tenth embodiment according 
to the invention, wherein: Fig. 15 is a front view of the needle 
pointer type meter; and Fig. 16 is a cross- sectional view taken 
along a line B-B in Fig. 15. 

[0075] The needle pointer type meter in this embodiment is 
different from that in the first embodiment in that: the needle 
pointer 4 extends from outside of the index plate 1 toward the 
center; the rotary body (movable body) 3 for moving the needle 
pointer 4 is an annular component which surrounds the outer 
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periphery of the index plate 1; the second through-vision 
section 31 has a larger outside diameter than that of the first 
through-vision section 11; and both the display device 7 exposed 
through the first through-vision section 11 and the index plate 
1 are visually recognized through the second through-vision 
section 31. 

[0076] Similarly to the case of the eighth embodiment, the 
illumination means LM constituted by the light sources L and the 
light transmissive body 100 is used. The light transmissive 
body 100 is made of substantially colorless and transparent 
synthetic resin, and has a circular-arc and flat-plate shape 
extending along the movement route of the needle pointer 4 . In 
this embodiment, however, a light transmissive body light 
receiving portion 111 is formed on the inner peripheral edge of 
the light transmissive body 100 in such a position as to be 
opposed to the light sources L. On the other hand, a light 
transmissive body illuminating portion 112 for supplying the 
light introduced through the light transmissive body light 
receiving portion 111 to the light introduction portion 46 of 
the needle pointer 4 is formed on the outer peripheral edge of 
the light transmissive body 100 in such a position as to be 
opposed to the light introduction portion 4 6 of the needle 
pointer 4. In this case, the light sources L are mounted on a 
light source board LB. The light emitting portions of the light 
sources L face to the light transmissive body light receiving 
portion 111. A part of light emitted from the light sources L 
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directly reaches the index plate 1 and illuminates the indexes 
12. Also, light introduced through the light transmissive body 
light receiving portion 111 into the light transmissive body 100 
illuminates the indexes 12 and the needle pointer 4 . 
[0077] Since light emitted from the light sources L is 
introduced into the light transmissive body 100 before it is 
supplied to the needle pointer 4, illumination non- uniformity 
caused relative to the positions of the needle pointer 4 can be 
reduced. Moreover, since the light transmissive body 100 is a 
circular-arc- shaped flat plate and its inner peripheral edge is 
opposed to the light sources L, space -saving design can be 
achieved. 

[0078] Additionally, in this embodiment, the light transmissive 
body light receiving portion 111 (portion opposed to the light 
sources L) having the shape of a convex lens functions as a 
condensing section 113 for condensing light emitted from the 
light sources L and introducing the light into the light 
transmissive body 100. Thus, illumination efficiency can be 
increased . 

[0079] While the light sources L are opposed to the inner 
peripheral edge of the iight transmissive body 100 in this 
embodiment, the light sources L may be opposed to the outer 
peripheral edge of the light transmissive body 100. This 
structure is preferably employed in the needle pointer type 
meter whose needle pointer 4 extends from the inside toward the 
outside of the index plate 1 as in the first embodiment. 
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[0080] Fig. 17 illustrates a modified example of the light 
transmissive body 100 in an eleventh embodiment according to the 
invention. The light transmissive body 100 in this embodiment 
includes a flat plate portion 114 and a pipe- shaped portion 115 
extending in a direction different from that of the flat plate 
portion 114 (toward the c ircuit board 8) . The light sources L 
are opposed to the pipe-shaped portion 115. In this structure, 
the light source board LB can be eliminated. 

Industrial Applicability 

[0081] This invention is applicable to needle pointer type 
meters mounted not only on automobiles but also on other mobile 
bodies such as motorcycles and agricultural and constructional 
machines . 
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